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[57] | ABSTRACT

A circuit arrangement for selecting a radioelectric sig-
nal from a number of signals receivable by a signal

receiver equipped with a character display device to
 enable at least two selection modes of the radioelectric
* signal. The circuit arrangement has a controllable oscil-
lator, the frequency of which is determined by a control

loop dependmg on a binary number N supplied by a
processing unit on the basis of code input data. The
control loop has frequency dividing means providing a

- first signal from the controllable oscillator depending

on the number N and the comparator for comparing the
first signal with a second frequency reference signal to -

“provide a third signal for the required tuning. A mem-

ory circuit has a number of cells for digital storage of
data relevant to the signals being tuned into. The said
number N can be supplied both in direct response to the
coded input data or by calhng up data from the memory
circuit. On request, by using the display device the

- overall situation of the memory circuit can be displayed

so as to keep the user informed as to which signals have
been memorized and which and how many of the mem-
ory cells are available.

15 Claims, 5 Drawing Figures
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1
'COMPUTER CONTROLLED TELEVISION.
RECEIVER WITH DISPLAY

' BACKGROUND OF THE INVENTION

The present invention relates to-a circuit arrangement
for selecting a radioelectric 51gnal from among a num-
ber of signals received by a 51gnal receiver equipped
with a character display device, the said arrangement
enabling at least two selection modes of the said radio-
electric signal and comprising a controllable oscillator
the frequency of which is determined by a control loop
depending on a binary number N supplied by a process-
ing unit on the basis of -coded input data, the said loop
consisting of frequency dividing means for obtaining a
first signal from the said controllable oscillator depend-

ing at least on the said number N, means for comparing

5
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the said first signal with a second frequency reference .

signal for obtaining a third signal for required tuning,
memorising means with a number of cells for digital
storage of data relative to the signals being tuned into
and, means for supplying the said number N both m
direct response to the said coded input data and by
calling up data from the said memorising means.

The system commonly used on television receivers
for tuning into the required channels is the so-called
FREQUENCY SYNTHESIZER system. This system,
made possible by the advent of integrated circuits, of-
fers a number of advantages over other known systems
such as the conventional potentiometer type ME-
CHANICAL MEMORY systems used until recently
and also over the more recent so-called VOLTAGE
SYNTHESIZER systems. The frequency synthesizer

system is fully electronic enabling any channel to be

called up directly by the user who formulates the chan-
nel number on a keyboard or other control device. The
system usually consists of a quartz-controlied reference
oscillator, a phase lock loop, a programmable divider
and a computer which supplies the number to be sent to
the programmable divider in response to the number of
the channel set by the user. See, for example, U.S. Pat.

No. 3,882,400. |

- Thanks to the phase lock 100p, for each channel num-
~ ber set by the user, the frequency of the local oscillator
on the set is kept so stable and accurate that the set i1s
perfectly tuned to the corresponding channel signal.
For further details about frequency synthesizer tuning
systems, refer to the article entitled “A Frequency Syn-
thesizer for Television Receivers” by E. G. Breeze,
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published in the November, 1974 issue of the ““Transac- -

tions BTR” magazine, or “Digital Television Tuner

Uses MOS LSI and Non Volatile Memory” by L. Pen-

" ner, published in the Apr. 1, 1976 issue of “Electronics”.

~ The frequency synthesizer system lends itself well to

a plurality of different television channel tuning applica-

-~ tions (hereinafter selection modes):

(1) direct selection by formulating the required chan-

“nel number as described above (as is known, televi-

sion channels are numbered: for example, on the
European C.C.1.R. standard, V.H.F. band channels
are numbered from 2 to 12 and U.H.F. band chan-
nels from 21 to 69: on the American standard VHF
channels are numbered from 2to0 13 and UHF from
14 to 83). |

(2) memory selection; each of a certain set of keys

- corresponds to a gwen channel selected and mem-
orized beforehand.
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(3) automatic scanning of all the channels of a given

standard, of all the channels contained in the mem-

- ory or continuous scanning of all the frequency

bands involved.

‘The first application enables immediate, direct selec-
tion of any one of the channels on the relative standard
(60 in Europe, 82 in America).

The second enables faster detection of one of a lim-
ited number of preferred channels.

The third is a fast, simple way of finding out which
standard channels can be received, which channels
have been memorized and whether other broadcasting
stations exist on non-standard frequencies such as the
private broadcasting stations in Italy (there are cur-
rently over a hundred operating).

- Examples of frequency synthesizer systems with this

wide range of selection modes are described in West
German Patent Application Nos. 26 45 833 and 26 52

‘185 and, in particular, U.S. Patent Apphcation Ser. No.

971,073.

All these modes, which are particularly useful in
areas where a number of broadcasting stations can be
received, require highly complex control equipment
which many users may find difficult to operate. This 1s
even more so if, besides emitter selection and standard
receiver adjustment controls (volume, brightness, col-
our, etc.), provision is also made for additional acces-
sory functions such as a digital clock which reqmred
additional setting controls.

An aim of the present invention is to provide a circuit

‘arrangement for a television receiver enabling the many

functions described above to be affected simply and
cheaply with as little Operatmg dlfﬁculty as posmble on
the part of the user.

BRIEF DESCRIPTION OF THE INVENTION

According to one aspect of the present invention,

there is provided an apparatus, comprising:

(A) tuner means for tuning said television receiver to
a frequency determined by a control 51gnal applied
thereto;

(B) display means for displaying visual information;

(C) control means operable in a direct selection tun-

- ing mode, a memory selection tuning mode and a
memory display tuning mode;

(D) a keyboard including a plurality of keys, said
keyboard enabling the operator of said television
receiver to select the mode of operation of said
control means and to enter frequency data indica-
tive of the desired tuning frequency of said tuner
means; |

(E) memory means having a plurality of storage loca-
tions, each of said storage locations being capable
of storing key information relating a respective one
of said keys to a desired tuning frequency; and

~(F) said control means for:

(1) adjusting the value of said control signal to
cause said tuner means to tune to a frequency
‘determined by frequency data entered into said
keyboard by the operator of said television re-
ceiver when said control means is operated in
said direct selection tuning mode;

~ (2) adjusting the value of said control signal to

cause aid tuner means to tune to one of said
tuning frequencies stored in said memory means

- when said control means is operated in said

- memory selection tuning mode;



4,313,213

3

(3) causing said display means to display memory
information indicating which of said storage
locations contains key information and which of
said storage locations does not contain key infor-
mation once the control means is operated in said
memory display mode.

According to another aspect of this invention, there is
provided

(A) a keyboard including a plurality of keys;

(B) memory means for storing receiver operation 10

information indicating a desired tuning frequency
as well as other desired operating parameters of
said television receiver;

(C) said keyboard permitting the operator of said
television receiver to enter said receiver operation

information to be stored in said memory means and
also to cause stored receiver operation information

to be read out of said memory means:;
(D) control means responsive to the operation of said
- keyboard and operable in a first mode wherein new
receiver operation information is read into said
memory and a second mode wherein said stored
receiver operation information is read out of said
memory and causes said television receiver to be
operated in accordance with said receiver opera-
~ tion information;

(E) means for calculating a first numerical value cor-
responding to a predetermined combination of new
receiver operation information as it is first stored in
said memory means; -

(F) means for memorizing said first numerical value:;

(G) means for calculating a second numerical value
corresponding to said predetermined combination
of stored receiver operation information as said
stored receiver information is read out of said
memory; and

(H) means for comparing said ﬁrst and second numer-
ical values.

BRIEF DESCRIPTION OF THE DRAWINGS

- An embodiment of this invention will now be de-
scribed, by way of example, with reference to the ac-
companymg drawings, in which:

FIG. 1 is a block diagram of part of a television re-
ceiver according to the present invention:
- FIGS. 2, 3 and 4 are block diagrams of elementary

logic functions performed by circuits of the receiver
according to the present invention; and

FIG. § shows a number of circuits of the receiver of
FIG. 1 1n greater detail.

DETAILED DESCRIPTION OF THE
INVENTION

Reterring now to FIG. 1, numeral 1 indicates a re-
ceiving aerial connected to varicap-diode tuner 2 at the
output of which a signal converted to intermediate
frequency IF is available. The tuner is the known type
and consists essentially of a selective amplifier stage, a
mixer circuit and local oscillator circuit.

One output of the local oscillator circuit is connected
to a first frequency-divider circuit 3 which divides by a
fixed number N1 and whose output is connected to the
signal input of a second divider 4 which divides by a
variable number N determined by 12-bit input thereto,
so that it can divide by any number from 1 to 212,

The output of divider 4 is connected to a first input of
phase-frequency comparator circuit 5 to whose second
input a frequency signal generated by quartz generator
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6 is supplied via a third frequency-divider circuit 7. The
output of comparator circuit 5 is connected to the tuner
circuit varicap diode voltage control input via amplifier
and filtering circuit 8.

Numeral 10 indicates a control unit consisting of a
keyboard which contains 10 number keys marked 0 to 9
(or letter keys marked A, B, C,D,E, F, G, H, I, L) and
7 auxiliary keys marked +, —v, V, L, C, M, CT (or +,
—, R1, R2, R3, OR, CT) and other control keys (such
as the on/off switch) which are not shown.

‘This control unit is connected to a first group of eight
input-output terminals of processing unit 11 and the
address inputs of memory circuit 12. The processing
unit 11 also has a second set of eight input output termi-
nals connected to the data input-output terminals of

memory circuit 12 and the inputs of character generator
circuit 16. This, in turn, is connected to display device

9 (including the cathode ray tube of the set) while a
third group of 16 terminals is connected to:

12 programming inputs of 12-bit divider 4;

2 band-switch inputs (U and BIII) of tuner 2;

1 control input of character generator circuit 16; and

a first input of combiner circuit 14. |

Memory circuit 12 has further control terminals con-
nected to the input of combiner circuit 14 which re-
cetves a signal from circuit 11 at a second input and a
signal from on-detector circuit 15 at a third input. Cir-
cuit 15 receives a signal from the power mains to which

the television set is connected and also has its output

connected to a RESET input of circuit 11.

Memory 12 and the low-current-absorption- CMOS
combiner circuit 14 are connected to a local battery
supply source 13; the circuit operates as follows:

Circuits 3, 4, § and 8, together with the varicap-
diode-controlled local oscillator (VCO) in tuner 2, form
a phase lock loop controlled by the reference signal
generated by quartz generator 6 and divided by divider

7 according to the known techmque
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The function of divider circuit 3 is to reduce the
frequencies involved to more easily processable levels
while programmable divider 4 enables locking to be
effected for a number of local oscillator frequencies,
that is, it acts as a frequency synthesizer circuit.

In fact, after selecting division number N for divider
circuit 4, phase-frequency comparator 5§ supplies circuit
2, via amplifier 8, with voltage for obtaining the follow-
ing condition:

(1) f6 _ f2 or
| N> o Nj;-N
(2) f2 = in which

f2 is the oscillation frequency of the local oscillator
circuit in tuner 2, f6 is the oscillation frequency of refer-
ence oscillator circuit 6, N2, N and N are the division
ratios of dividers 3, 6 and 4 respectively, while

=16.(N1/N>) indicates the system pitch, that is, the
amount by which local oscillator frequency varies with
variations in number N.

The receiver must be capable of tuning into broad-
casting stations of a given transmission standard, e.g.
C.C.ILR. B-G, with channelling as agreed at the 1961
European Radio Broadcasting Conference in Stock-
holm, that is, broadcasting stations with one-step spac-
ing between adjacent 7 MHz channels on the I and I1I
(VHF) bands and 8 MHz channels on the IV and V
(UHF) bands with a 5§ MHz video signal band width.
These broadcasting stations fall within television chan-




nels 2 and 69 (video carrier frequencies 48.25 and 855.25
MHz respectively) with 38.9 MHz intermediate fre-
~ quency IF. This means the local oscillator on the tuner

must be capable of generating frequencies ranging from

87.15 to 894.15 MHz. A 0.25 MHz pitch was selected
‘which, according to equation 2 gives the followmg
values for the two above mentloned channels o

48

Nrmin = 0.25 025 =
894.15 894.25 _ 3577

By vary:ng number N between this maximum and mini-
mum, any television channel on the VHF and UHF
bands can be tuned Into Wlth a maximum error of 1235

KHz.
‘Not all of this frequency range can be utilized so the

10

15

tuner is provided with two band switch input U '

(UHF/VHF) and B (BII1/BI) to ensure only effective
bands are covered. Divider 3 is a high-speed ECL type
which divides by 64 (SP 8750). Divider 4 is a program-
mable TTL which can operate up to frequencies of
about 15 MHz (3 XSN74LS191). Circuits 5, 6 and 7
consist of an SP8760 integrated circuit with 250 KHz
frequency quartz and N =64 division ratio so that com-
parator circuit 8 operates at 3906.25 Hz frequency

which corresponds to a quarter of line frequency. The

function of amplifier and filter 8 is to adapt the output
level of comparator 5 (max 5 V) to the requirements of
‘tuner 2 (max 30 V) and provide the best posslble filter-
ing and lock speed conditions.

Circuit 11, which consists of a microprocessor unit, is
designed to generate, among other things, N numbers

20
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30

and bandswitch signals for tuning into specific televi-

sion broadcasting stations on the basis of data relative to
the signals being tuned into supplied by the user from
control keyboard 10. The circuit 11 is also capable of
supplying or receiving signals from memory 12 and

sending s:gnals to character generatmg circuit 16.
| Number N 1S calculated us1ng the following equation:

—--—(K F+C) 4+S

- The Operatlens_ shown are performed by means of a

series of elementary operations by the arithmetical-logic

~unit (ALU) on the basis of instructions contained in the

35
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(ROM) program memory contained in the said process-

- 1ng circuit 11 and performed, in this case, using an I8

microprocessor. Constant correction C and factor F

~ depend on the band selected; K is the channel number
according to the said standard and the S variable can be
changed for performing fine tuning corrections.

If channel number K is changed, we only get the

frequencies corresponding to standard channels with a
pitch equal to F (8 MHz for UHF and 7 for VHF),

50

33

whereas one-unit vanatlon of S causes frequeney shifts

of 0.25 MHz. -

- With apprnprlate control from the keyboard various
modes are p0551ble for tuning into a given broadcastmg
station partly using known methods. |

Whenever any one of the keys is pressed, processmg

unit 11 sends an ISO-coded 48-character sequence to

ch'aracte_r_ generator 16 which is displayed on the televi-

sion screen in a three 16-character line arrangement. |
There are essentially three types of display:

(1) Normal display: the first line shows the time (heurs,

~ minutes, seconds); the second contains the “CHAN-
NEL?” display followed by the channel number (that

65

selection. When a numbered key 1s pressed (1 ..

4,313,213
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is, the number it goes by in the relative standard) and,

' possibly, a number ranging from “01” to “16” pre-
“ ceded by a “4” or “-" sign to show the tuning
- correction as compared with the nominal value; 1n
the case of memory selection, the third line displays
“KEY” followed by the relative key number, Addi-
+tional indications may be displayed (asterisks of al-

. phanumerical symbols) as explained below.

Example of normal dlsplay
+o 12:34:56 |
CHANNEL-—21 +01
- KEY—0
(2) Analogue level display: the ﬁrst line displays the
letter “‘V” followed by a number of characters (aster-
isks, hyphens, etc) ranging from 0 to 12 and propor-
- tional with the volume level; the second and third
lines display the letters “L” and “C”, respectively,
followed by a number of characters with analogue
significance indicating brightness and colour levels.
Examples of analogue level display: |

L e R s e
N EEEEEE TS S

L********
C******

(3) Memory map dlsplay the first line contains four
numbers (or letters for Italian channels) with two
“BILANK?” spacing (three for the letters) indicating
the channels memorized by keys 1 to 4; similarly, the
second line displays the numbers (or letters) of chan-
nels memorized by keys 5 to 8; the third line displays

“the channel numbers memorized by the last two keys
(9 and 0); in the bottom right-hand corner, “M?”
characters are displayed to show the device is waiting
for a memorizing eperatlon, in that this type of dis-
play appears by pressing memory key “M” as de-

‘scribed below. Example of memory map display:

02 05 12 21
- L 23 30 54
- N M?

65

The normal display always includes a time indication
(hours, minutes, seconds). The remainder consists -
partly of fixed data from the ROM program memory
(e.g. “CHANNEL” and “KEY” shown in FIG. 1)
and partly of variable data depending on the controls
‘activated by the user and the situation resultant from
them which is memorized in a memory buffer inside
unit 11 (e.g. FIGS. 21-01 in FIG. 1 following the
“CHANNEL” indication which show the channel
number and tuning correction).

The time indication is corrected automatically each

second even if no key 1s pressed.

Provision is usually made on the set for memory
. 0), the
set tunes into the channel memorized previously and
associated with that number. |

Tuning, volume, brightness and colour levels assume
the same values as when the channels was memorized.

How this is done will be explained below.

A display of the first type also appears, as shown 1n
FIG. 1, which assumes key “0” has been pressed and
channel 21 memorized with a + one step tuning correc-
tion. When the “+” key is pressed the follewmg di1s-
play appears: =~ | -

- 12:34:56 "
- CHANNEL 21 +02
- KEYO0
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This tells the user that over-tuning corrections are being

made, that 1s, towards the audio carrier of the received
video signal. Of course, circuit 11 consequently supplies
the programmable divider circuit with a new number N
and this tuning condition is automatically associated
with key 0. |

The same thlng happens when the “—"" key is pressed

5

except that, in this case, tuning is varied towards the

video. |

When nominal tuning is reached, the “+” sign and
the number after it are cancelled. In the case of under-
tuning, the *—

shifts made. The system is designed to limit adjustments
to a maximum of —16 and -+ 15.

If, however, a second number key (e.g., 5) is pressed
after the first (e.g., 6) within a given time period (e.g.
two seconds), the set switches to direct selection and
the channel associated with the number of the two keys
pressed is turned into (nominal tuning). In this case, the
display is of the first type showing:

12:34;56 |

CHANNEL 65 |
The absence of the “KEY” indication tells the user he is
in direct selection mode. |

Tumng, of course, can be corrected in the same way
even when. the set is operating in direct selection mode,
though, in this case, the tuning correction operation is
not combined with automatic memorization. For the
channel to be memorized together with the tuning con-
dition, the “M™ key must be pressed, followed by a
number key. Pressing key “M” sets the corresponding
operation mode which is memorized in the memory

”” sign appears followed by the number of

10

15
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~ buffer of processing unit 11. As a guideline for the user

for the next operation, a first type display appears again
only this time with “M” characters shown in the bottom
- right-hand corner:

12:34:56

CHANNEL 65

KEY M? | |
At the same time, to inform the user that the device is
preparing to change the content of the channel mem-
~ ory, a short warning signal is sounded (see the FIG. 5
description below). If the user now presses a number
key, the channel tuned into (channel 65 in the example),
‘with volume, brightness and colour levels (how to ad-

35

~ pressed. If the “+” or “—
- remains set for manual advance or reversing (every time

45

just these will be explained later on) and any tuning

correction made, will be associated in the memory with
the number key pressed. If, for example, the number 7
key 1s pressed, the display will show:

12:34:56

CHANNEL 65

KEY 7

If, before memorlzmg the channel, the user wants to
check up on the memory situation without losing the
channel tuned into and the relative adjustments, all he
has to do is press key “M” once more. In response to
key M being pressed, the device remains set for memo-
rizing but, at the same time, switches to the third type of
display to show what was seen earlier in the third type

. display description. If one of the memory cells is free, it
1s shown by two question marks (e.g. cell 9) and can be.

~used for memorizing the new channel. If none of the

50

55

60
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When the “CT” key.is pressed, three asterisks appear
in the top right-hand corner:
- 12:34,56 ***
CHANNEL 65
KEY 7

Display of the asterisks tells the user that the device is
being set to perform a further series of functions corre-
sponding to the second indication relative to each key.
Following this operation, - processing circuit 11 also
supplies character generator 16 with a switch signal so
as to change the colour of the display characters on the

screen or the background color in the area of the dis-

play and make it even clearer to the user that, from that
moment on, the controls available are those correspond-

ing to second key significance (that is, only in the case
of a color set). By pressing any one of the keys marked
“A” to “L”, the display shows

12:34:56 *** |

CHANNEL A
This tells the user that the television is set to mode “C”
but Italian standard channels can be selected direct by
pressing any one key with display of the received chan-
nel. If key R1, R2 or R3 is pressed, for example, the
display shows (assume R1 is pressed)

12:34:56 ***
CHANNEL 21-01
KEY 0 R1
This tells the user that the set is performing an auto-
matic type 1 scanning operation or is scanning all the
channels in the memory. -
Scanning progresses automatlcally e‘very two sec-
onds with indications in each case of the key number
and associated channel. At the same time, processing

circuit 11 generates the relative N numbers for receiv-

ing the channel. Scanning stops when any other key is
” key is pressed, the device

the “+” key is pressed, the key number is increased and
decreased every time the “—” key is pressed). If the
“CT” key is pressed, the device switches back to the
first keyboard and awaits further instructions, in partic-
ular, tuning correction or memorization controls. Simi-
larly, if key R2 is pressed after selecting the second
keyboard using the “CT” key, this starts a type 2 scan-
ning operation of all the standard channels (one switch
per second). This can be stopped in the same way as
type 1 scanmng |
If key R3 is pressed, this starts a continuous scanmng
operation of the frequency band in 1 MHz steps, that is,
4 fine tuning switches per second, to detect any emitters
operating over non-standard frequencies.
- The “KEY?” indication is not displayed durlng type 2
and 3 scanning operatlons
Display or omission of the fixed “CHANNEL” and
“KEY” indications depends on whether the indication
or blank sectors of the ROM memory are utilized.
When key “OR” is pressed, the display shows:
97:99:97 *%xk
CHANNEL 21401
KEY 0 OR |

This tells the user that the telewmon set 1s still set to

- mode ““I'"’, that it is tuned to channel 21 with a tuning

cells 1s free, the user can choose to replace a minor

memorised channel with the new one: all that is needed
to do this is to press the required number key. When this
1s pressed, the device switches from “memory” mode to
normal display and normal (memory) selection mode.

65

‘correction equivalent to one frequency shift over 250

KHz, memorised on key 0, and that the device expects
six number keys to be pressed one after the other corre-
sponding to the hours, minutes and seconds the clock is
to be reset to. As the said six keys are pressed, the corre-
sponding number is displayed in place of the “OR”
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indication and pairs of numbers replace the “??” corre-
sponding to the hours, minutes and seconds, provided
the numbers are acceptable. |
In fact, the device checks the set numbers and if the
hour number is over 23 orthe number corresponding to
the tens of the minutes or seconds over 3, the two num-

bers (hours, minutes or seeonds) are rejected and the

two question marks are left displayed to inform the user
that the device is waiting for another pair of acceptable
numbers to be set. After the operation has been per-
formed, the clock starts counting from the time set by
the user. .
The device 1s SO designed that following a power cut,
‘series of zeros is displayed for the hours, minutes and
- seconds and the clock remains in this condition to -
form the user that the power supply has temporarily

been cut off.
Fmally, by pressmg key V. (first keyboard) the de-
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15

vice is set for volume adjustments and, at the same time,

switches to a second type display as shown earlier.
The “="" beside the letter “V” (the other lines have

“#") show the parameter bemg adjusted.

 If the “+” (or “—"") key is now pressed, the process-
ing unit commences an automatic increase (or decrease)
of the content of a particular register. At the same time,
the processing unit provides for alteration of the televi-
'sion volume control signal and the number of characters
showing the level reached on the dlsplay as follows:

V>>>>>>>

[ dekdks
CREkkkk |

~ The “>” sign mdlcates an upward adjustment

(downward adjustments are shown by the sign “<”).

Once the requlred level is reached, adjustment can be

stopped by pressing key “+” (or “—""} once more.

- If circuit 11 also comprises a timer which, 15 seconds
after the last key has been activated, supplies-a switch
signal (BIT 6 PORT 1) to character generator 16 which

 reduces the display to one line and also halves the
‘height of the characters (7 instead of 14 television lines)

to reduce disturbance to the picture, this switch signal,

20
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- Operation of processing unit 11 is shown more clearly
in the elementary logic funtion block diagrams in FIG.
2, 3 and 4, in which:

FIG. 2 shows operatlon mode and relative indication -

selection;

FIG. 3 shows updating of the data in outsrde RAM
memory 12: and

FIG. 4 shows a data being called up from the outside
RAM memory following restoration of the power sup-
ply.

Referrin g now to FIG. 2, numeral 20 indicates a timer
which sets a switch circuit 22, with its output usually
applied to block 23 and supplies an RTI signal to block
21 which reads the controls set on the keybaord. Block
21, via switch 22, supplies a signal to block 23 which
ascertains the presence of a new order. The “NO” out-
put supplies the RTI signal which reactivates reading

block 21 while the “YES” output activates block 24

which ascertains whether the key pressed was a mode
key. The “NO” output of block 24 activates block 25
which examines the operation mode selected and, in
turn, activates block 26 which, depending on the mode
chosen, combines and supplies the indication sequence
to the character generator for display. Block 26 then
activates block 27 which examines the number keys
pressed and activates block 28 which ascertains
whether the corresponding order is feasible.

The “NO” output of the block 28 (control not feasi-
ble, e.g. the number does not correspond to a standard
number channel) activates a following block 34 which
inserts question marks at appropriate points in the buffer
to inform the user that the control is not feasible and
transmits them to character generator 16 (FIG. 1).
Block 34 then supplies an RTI signal to block 21 which
reads the keyboard once more awaiting further instruc-

The “YES” output of block 28 activates block 29

~ which sends the channel or key numbers to the bufter,

40

of course, is not supplied during automatic scanning or

clock adjustment. To prevent memorised data being lost
during a power cut, provision is made for a battery-sup-
plied outside RAM memory 12. Whenever a memoriza-

‘tion operation is performed, processing unit 11 updates

435

the information in the RAM memory. When power

supply returns to normal, the same unit 11 calls up the

channel number data memorized in the RAM memory

and enters it on an internal memory table for displaying
the memorized channel map, if necessary, as explained
earlier. The unit also provides for initiating the device
in the memory selection mode in the same way as if the
0 key had been pressed.

In exaotly the same way as when a number key 1s
pressed in normal (memory) selection mode, unit 11
withdraws data from the external RAM relative to the
key pressed (channel number, tuning, volume, bright-

ness and colour levels) and checks they are within the

preset range: if they are not (e.g. the channel number 1s
not acceptable or tuning is over or below 16), umt 11
inserts two “??” on the display (or relative table) in
place of the channel number and assigns nominal values
both to tuning and analogue levels.

“ON RESET” circuit 15 and combiner ClI‘Clllt 14
protect the data contained in RAM memory 12 during
transient states between power supply failure and resto-
~ration. |
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usually the numbers of the order received, transmits the
numbers to the character generator and, finally, acti-

~ vates block 30 which calculates number N according to
equation (3) and sends this number to programmable

divider 4 (FIG. 1) to obtain the required tuning. Finally,
block 30 supplies the RTI signal to block 21.

The “YES” output of block 24 activates block 35
which selects the display type and prepares the indica-
tion to be sent to the character generator (see also FIG.
3 and the following). Block 35 then supplies block 21

with the RTI signal. After a set length of time (about 4

milliseconds), depending on circuit 20, switch 22 posi-
tions itself with its output applied to count circuit 31
which, after a set number of pulses (about 250) per

- second, supplies a signal to block 32 which updates the

clock numbers in the buffer and activates block 33
which sends the data contained in the buffer to the
character generator and then supplies an RTI signal to -
block 21. Number 36 in FIG. 3 is a block that, if the key
M has been pressed, selects the normal display and
activates block 37 which ascertains whether the
“CHANNEL ??” indication is present in the buifer or
whether the selected channel is acceptable and there-

fore, memorizable.

" The “NO” output of block 37 activates block 38
which ascertains whether the “M?” indication is present
in the buffer showing the dewee to be set for memoriza-
tion.

The “YES” output of block 38 activates block 39
elects the “MEMORY MAP” dlsplay The
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activate block 40 which inserts the “M?” indication in
the buffer showing the device is set for memorization
and also activates block 41 which ascertains whether
the last key pressed was a number key.

The “NO” output of the said block 41 activates block
42 which completes the indications in the buffer,
supplies them to the display circuits and supplies an
“RTI” signal to block 21 (FIG. 2). The “YES” output
activates in turn:

block 43 which calculates the “CHECKSUM?” of

data to be sent to the memory:

block 44 which memorizes the channel number in one

of the internal table cells oorrespondmg to the
number of the key pressed;

block 45 which supplies the external RAM (12) mem-

ory circuit with a CHIP ENABLE signal and the
address of the pressed key number;

block 46 which supplies the RAM memory with

“CHECKSUM?” data.
- Block 46, in turn, supplies an enabling signal to.

block 47 which supplies the RAM memory with a
“WRITE” signal;

d
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20

block 48 which supplies the RAM memory Wlth a

new address;
block 49 which supplies new data (tuning, colour,
brightness, volume, channel number) |
block 50 which ascertains data output is complete
The “NO” output of the said block 50 supplies block 47
and the following blocks with an enabling signal. The
“YES” output, on the other hand, supplies an enabling
signal to block 51 which supplies the said memory with
~a CHIP DISABLE signal and enables in turn:
block 52 which restores normal memory selection
operation;
- block 33 which cancels the “M?” indication in the
butfer (replacing the characters with “BLANKS”:
block 54 which calculates number N according to the
equation, supplies the corresponding data to the
programinable divider and supplies block 21 with
an “R'11” signal.
Block 52 and the following blocks are also enabled by
the “YES” output of the block 37.
- The operation of the FIG. 3 blocks will be better
understood with reference to FIG. 4 which shows oper-
ation during the initialing stages following the return of

power supply and normal, that is, -memory selection

operation.
Numeral 80 in FIG. 4 is a block activated by an “ON

RESET” signal supplies by block 15 (FIG. 1) which
assigns initial preset values to the content of the internal

regisiers and unit 11 input-output PORTS (FIG. 1) and

activates block 8% which zeroes a key number count
register. -
The block 81 supplies an enabling signal to activate in
turn:
block 82 which supplies a CHIP ENABLE signal to
the RAM memory:;
block 83 which supplies the RAM memory with a
first address:;
block 84 which reads the “CHECKSUM?” data from
the RAM memory:
block 85 which memorizes the data in an internal
register.
Block 85 supplies an activating signal in turn to:
block 86 which supplies a new address:
block 87 which reads the new data from the RAM
memory and memorises it in an internal register;
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“NO” output of block 38 and the output of block 39

- - 12

block 88 which calculates the “CHECKSUM?” of the

read data; |

block 89 which ascertains whether the data read is

the latest from the key in question.

The “NO” output of block 89 supplies an enabling
signal to block 86 while the “YES” output activates in
turn block 90, which supplies the RAM memory dis-
abling signal, and block 91 which ascertains whether
the CHECKSUM from the RAM memory corresponds
with what has been calculated.

‘The “NO” output of block 91 activates in turn block
92, which assigns the channel number with the value
corresponding to characters “??” (unacceptable, there-
fore rejected channel), and block 93 which assigns aver-

age preset values to tuning, colour, brightness and vol-
ume levels. |

The output of block 93 and the “YES” output of
block 91 activate in turn:

block 94 which memorizes the ohannel number in one

1s associated to one of the 10 number keys; this set
of 10 registers will be called the inside table;

block 95 which increases the key number count regis-
ter,

block 96 which ascertains whether all the data rela-
tive to all the 10 keys has been read.

The “NO” output of the said block 96 supphes an

enabling signal to block 82 while the “YES” output
activates in turn:

block 97 which prowdes for normal (memory seleo-.

tion) operation mode on key 1;

block 98 which ascertains whether two numbers have
been struck one after the other within the space of
two seconds.

The “YES” output of block 98 supphes a “DIRECT”
signal to circuits not shown in the Figure and which

provide for direct selection operation mode in the

known way. The “NO” output activates block 99 con-
sisting of the same blocks described above from 82 to 93
and enclosed by the dotted line in the Figure
(“READ”).

The block 99 activates blook 100 which ascertains
whether the channel number read by the memory is the
same as that contained in the corresponding inside table
cell. The “NO” output of block 100 activates block 101
which loads the buffer with appropriate dlsplay indica-
tions to show the content of the memory 1s no longer
reliable, for example

12:34:56 |
CHANNEL LOST
KEY 1 |
The “YES” output activates in turn:
block 102 which calculates number N and supplies it,
togehter with other necessary data, to programma-
ble divider circuit 4 and tuner 2 of FIG. 1;
block 103 which loads the buffer with appropriate
display indications such as those shown in FIG. 1.
Both block 101 and 103 supply the “RTI” signal.

For further information concerning operation of the

circutt, refer to U.S. Ser. No. 971,073, already men-
tioned, which describes a circuit partly similar to the
present one. In the actual circuit, a Fairchild F8 micro-
processor unit was chosen for processing unit 11 which
consists of a 3850 C.P.U., 3861 P.1.O., 3853 S.M.I. and
three PROM F93448 memories. Each of the said three
PROM memories consists essentially of a connection
matrix with a 512 X 8 format, input and address decod-
Ing circuits and output buffer circuits.

of 10 registers of processing unit 11, each of which =
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Each connection may be open or clcsed and repre-

4313 213~

sents permanent elementary data (bit) 1 or O respec-

twely Each group of 8 connections, addressed by one

of the 512 address input combinations, represents an

_e]ementary 8-bit instruction or word (byte). By apply-
ing all the possible address combinations at the input, all

the data contained in the ROM can be obtalned at the

output in word form.

- These connections are descrlbed in the followmg
tables for the circuit according to the present invention.
The left-hand column shows the addresses, using hexa-
decimal notation, of the first of a group of 8 memory
cells and the 8 right-hand ones the connections of the
corresponding 8 memory cells in the group. Number 1
refers to an open connection with logic 1 at the output

while O refers to a closed connection. As each memory

cell consists of 8 connections, this means it can be repre-
sented with a combination of 8 binary figures. For the

sake of simplicity, the hexadecimal system was used on

~ the following tables, so that, for example, EA for base
16, which corresponds to 11101100 of base 2, indicates
that the corresponding memory cell has connections 1,
2,3,5and 6 open and the rest closed.

| TABLE
~ ADDRESS CODES o
" MO0000 = 70 B6 BE BF B4 65 6F Bl
. MOO08 = - 5E 8F FE 04 6A 7A 5C 6D
~ MO0D10 =" . 5C 66 74 S5E 7F 58 18 07

'MO0018 = SE 8F FE 70 57 28 05 B4

 MO0020 = 47 1F 57 24 1C 0B 41 5C
M0026 = 47 25 0A 94 F1 20 CO 5A
MO0030 =  B1 20 SD BD 70 BC 5B 06
MO038 = 52 62 6C 5C 6F 5C 28 04
M0040 = ' IF 90 5E FF FF FF FF FF

'MO048 =  FF FF FF FF FF FF FF FF

'M0050 = FF FF FF FF FF FF FF FF
MO0058 = FF FF FF FF FF 29 04 34
MOO60 = 1B 626D 3C 94 26 1A 68
MO068 = 20 20 BS5 4C 12 59 4C IF

' MO0070 = 121212 C9 B4 0A 1325
MG078 = 20 94 02 1F B5.25 24 4D
MO00SO = . 20 20 B5 94 E7 70 B5 B4
MO008S = 29 03 31 A5 EB 84 D359
MO090 = 21 1049 9437 BB 5B 91

'M0098 = C91A5273BE9002FF
MOOAO = 1A 62 6F 70 CD 84 04 SE
MOOAS = 705C 67 4B 21 IF 59 6F
MOOBO = 2509 81 37 00 C8 81 0C
MOOBS = 49 F825 09 81 2D 28 04
MOOCO =  1F 70 04 49 25 OF 81 3B
MOOCS = 29 04 EB 1A EB 5B 21 10
MOODO = 20 FA 94 03 52 03 66 6B
MOODS = . 5E Le 5C 67 6E 4C ES8 84
MOOEO = 04 03 5D 5C 70 55 06 29
MOOEO = 04 03 5D 5C 70 5506 29
MOOES = 03 27594756 7084 03
'MOOFO = 49 IF 57 5E 46 5D E8 84
MOOF8 = 03 70 06 00 C8 81 OE 29
MO100 = 02 02 25 OB 91 04 29 0!

- MO108 = DE 06 7F 5702 25 00 84
MOI10 = 17 67 6F 25 OF 84 60 29
M0118 = 04 AE 67 6C 03 5C 28 04
MO120 = 2546 15C751903C 55
MOI28 = 66 6D 4C 2504 84 0A 25

C MO130 = 01735E5D94E59003
MO138 = 71 5C 67 6F 03 5E 8F FE

- MO140 = 66 5E 5C 67 6C 47 5C 28
MO0148 = 05 B4 47 24 ID OB 4C El
MO1S0 = 84 11 2A 01 65 66 6E 16
MO0158 = SC OA 1F OB 25 3B 94 F8
MOI60 = G02F2902S2EODSE2 ~
MO0168 = E3 DF FF FF FF FF FF FF -
MO0170 =  FF FF FF FF FF FF 66 70
MO178 = 55 4E E8 84 58 674C 25
MO180 = DD 94 04 20 FF 55 20 DD
M0188 =  SD 7F 5C 47 E8 6C 94 04

290327 475E03 5D 75 -
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o TABLE-continued
__ADDRESS CODES = = =
MOI98 = 59 62 6B 41 CE 8F FE 6E
MOIAO = SC Al EA Bl 67 6C 4C 13
 MO!A8 = 13 CC CCB5054C24 1D |
MO1BO = OB 41 5C 62 6E 4C 21 7F
MOIBS = 6B B4 23 80 B4 23 80 B4
MOICO = 01 IF B505 8F 05 41 68
M%1C8 = 90 FO 4E 39 94 EC 70 B4
MO1DO = ~ B5 A1 EA B1 70 57 06 03
MOIDS = . 67 6F SE 5C 90 75 49 13
MQO1EO = 18 24 16 59 45 25 00 81
MOIES = 04 29 04 AE 49 62 6B CC
- MOIFO = 5C49 6E CC 5C 67 6C 70
. MOIF8 = 55 CC 7259 81 A4 70 57
MO200 = 90514923 1F941720
M0208 = E2 5E 20 DF 5C 65 68 4A
M0210 = 04 7F 5D 5C 6B 5D 5C 6E
MO218 = 5D 5D 57 90 33 46 E8 84
MQ0220 = 2F 46 25 05.91 OE 00 24
M0228 = 03 04 24 65 OB 46 5D 47
MO0230 = = 5C 90 04 28 04 IF 7F 57
MO0238 = = 68 4D 15 CC 252381 10
M0240 = 28 04 1F 90 C9 7F 66 SE
MO248 = 5C20805128041F 29
MO250 = 03 27 67 6A 03 5E 8F FE
MO0258 = - 66 5E 5D 67 70 50 53 41
MO260 = 05250181 E1257991
M0268 = DD F82509 91 D8 70 CE
MO270 = 9108 70 CC 9104 03 5D
MOQO278 = 5E 66 41 25 69 81 OB F8
MQ280 = 2A 05 AOSE 24 02 51 16
MO288 = 5341 145D 135913 13
MO0290 = C9 59 41 F8 5F C9 51 25
MO0298 = 1491 1IF 13 C1 13 C1 59
MO2A0 = 0125698107035D79
MO2AS = SE165E4125042045
MO2B0O = 81 05 74 50 20 AF C3 90
MO2BS = 112020CI51131313
MO2CO = 5941141224 08 50 20
MO2C8 = 52C9514019 131350
MO2D0 = 7062 6B CC 8104 7090
MO2DS8 = 07 2520 8103 20 20 5C
MO2EO = C824F1594]1 141212
MO2ES = C0 504113 13 C9 59 40
 MO2FO = 19 18 Bt 01 25 70 84 08
"MO2F8 = 2574840470900272
MO300 = C9 18 BO 01 51 03 CC 67
MO308 = 68 84 1D 50 20 FB 5C 81
MO310 = 08 20 FD 5C 41 18°1F 50
. MO318 = 20675970D9 3094 FD -
- MO0320 = 69 59 14 5D 49 F8 5C 20
MO328 = 20 53 A1 2240 B1 28 Q3
- M0330 = 490025 C991 11 84 04
MO0338 = 29 00 61 70 06 57 20 FD
MO0340 = 54 03 67 6F SE 5C 29 00
MO348 = 60 2A 05 94 65 68 74 59
MO0350 = 7C 50 70 C5917C 20 80
MO3S8 = - B494 3C2A 0571 16 B4
MO0360 — = CA B4 39 94 FA 0A 25 34
MO368 = 94 17 67 6F 4C E8 84 08
" MO0370 = - 6C 70 CC 91 08 90 08 44
MOQO378 = 25 7F 94 03 7A 8E 66 6E
MO380 =  4C 24 30 18 B4 CA B4 0A
MO388 = IF OB 3094 F4 CA 84 3A
MO390 = 7B 58 75 50 90 C9 16 B4
"MO0398 = CA B4 39 94 FA 62 4C 12
MO3A0 = 121263 5D 84 19 0A 5C
: . MO3A8 = 0224 0D EC 20 D5 % 02
MO3B0O = 42 5C 4E B4 CA B4 30 3D
 MO3B8 = 94 F9 70 CO 84 09 20 DF
MO3C0 = B4 CA B4 30 94 F9 0A 23
MO3C8 = 1B 84 49 74 59 7C 50 90
MO3D0 = C6 63 6D 4C 64 6F 5C 70
MO03D8 = B4 20 80 B4 63 6D 20 DF
MO3EQO = B4 CA B4 20 DF B4 CA B4
 MO3ES8 = OA IFOB 2328 84 25 4C
MO3F0 =. 14 2507 94 OF 20 DF B4
MO3F8 = CA B4 2A 05 AA 4C F8 8E
MO400 = 16 90 09 24 30 18 B4 CA
MO0408 = B4 4C F8 24 30 18 B4 CA
MO4i0 = B4 90 CC B4 33 81 08 53
M0418 =

5506 Al 21 BF Bl 1C 20
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TABLE-continued
ADDRESS CODES
M0420 = 40 B5 70 BS 1C 62 6B 20
M0428 = 10 SE 20 2A 51 20 2A 5E
MO0430 = 20 2A 5C 1C 66 6C 3D 94
M0438 = 06 3C 9403 715C72C4
M0440 = 21 IF 94 1C C5 84 19 62
M0448 =  6C 4C 59 02 24 04 0B 49
M0450 =  CC 25 64 81 05 20 64 90
MO0458 = 0625009102 70 5C 34
MOQO460 = 44 25 7F 84 40 25 00 94
M0468 =  3F 72 59 20 FE 54 65 6F
M0470 = 20 67 DC 5E 14 CC 5D 25
- M0478 = 0581 1C 70 SE 5C 6C 39
M0480 = 94 EF 69 20 67 DC 5E 14
M0488 = - CC 5D 25 01 81 09 4C 25
M0490 = 03 81 04 70 5E 5D 4C F8
MO0O498 =  SC 6F 4C 21 01 C225 1C
MO4AO0 = 20 A0 91 06 28 03 49 20
MO4A8 = 60057004 1B OC 47 E8
MO4B0 = 84 12 62 6C 4C E9 84 21
"MO04B8 = 67 70 CE 91 04 20 FA 5C
MO4CO = 49901702250C 9411
MO0O4C8 = 66 6D 4C 2501 73 5E 5D
- MO04DO0 = 84 07 62 68 4E 5D 70 5C
- MMMD8 = 7062 6C5C 1824 C352
MO4EO = 71 55 57 67 6F 03 5E 5C
MO4ES = 2903 27 4B 25 1F 94 04
MO4FQ = 2902 02 F8 59 2509 81
MO4F8 = 6F 6C 70 CC 81 02 70 57
MOS00 = 49131824 1625 FE 91
MO508 = 08 4V E2 84 DC 49 06 71
MO0510 = 5003 5E 5C 6E 20 E2 5D
MO518 = 0224 F55C 2502 84 13
MO0520 = 91 2F 71 5C 47 C0 81 02
MO0528 = 79 2509 81 02 70 57 29
MQ530 = 0143201062 6B 5E 70
MO0O538 = C091032466D12501
MO0O540 = 9203207925798102
MO0548 = 72 51 28 04 2A 29 02 52
- 'MO0550 = 4013 13 62 6B CC 81 05
MO0558 = 20 1C 90 DB 25 1C 81 04
MO0560 = 70 90 D4 5E 41 90 D8 57
‘MO0568 = 77 56 03 5E 8F FE 29 01
MO0570 = 1A DF EF DF DF DF ED DF
M0578 = - DF FC FE F1 FE F3 FA DF
MO0580 = DF FE DF DF EB FE EC EB
MO0588 = FO DF DF FE DF DF DF DF
M0590 = DF DF DF DF DF CE DF E9
M0598 = DF C8 DF F3 DF CF DF FC
- MO5A0= 0507140001030507
‘MO5A8 = 0707 D1 D2 D3 D4 D5 D6
"MOSBO = D7D8D9DC Al 21 7F Bl
MO5B8 = 705947 13 13 C7 C705
MO5C0 = ° B5 A4 62 6E 5C 6B 90 02
- MO5C8 = 5101 1IF 0S5 B5 A4 C9 59
MOSD0 = A4 8F F6 51 Al 22 80 Bl
"MO5D8 = 70'B5 6E 4C E9 21 7F 94
- MOSEO = 086B4C 25209102 1C
- MO5F0 = FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF

© MOS5F8 =

‘The above tables contain, in coded form, one possible

sequence of elementary operations for performing, via

~ the microprocessor system (e.g., the Fairchild F8 mi-
croprocessor) indicated, the functions shown in the
block diagrams and foregoing description. To make this
~ clearer, let use take as an example M0OOO0=
- BF B4 65 6F B1. This indicates that the memory cells

from 0000 to 0007 contain the hexadecimal date 70, B6,

BE, BF, B4, 65, 6F and B1, respectively, corresponding

70 B6 BE .

10

15

20

25

30

35

45

50

16 | '
addresses 0176 and O1DD on Table 1. The blocks

shown in FIG. 4 correspond to the following memory
ZOnes:

blocks 82 to 93(READ) addresses 05B4 to 0SED;
blocks 80 to 81 and 94 to 97: addresses from 0000 to
0042;
blocks 98 to 103 addresses from 0127 to 0169
The operation of the described embodiment of the
present invention will be clear from the description
given. In particular:
Provision is made for dlsplaymg the channel situation
in the memory using the 10 inside registers of pro-

cessing unit 11 (inside Table). These are loaded
when power returns following a power cut by

copying the data in the outside memory if it is valid
(blocks 80-96 of FIG. 4). They are updated, of
course, (blocks 43-50 of FIG. 3), whenever any
further memorizing operations are performed.
Data acceptance is checked out by calculating the
sum (CHECKSUM) of the give figures (block 88
of FIG. 4) relative to each key (channel, tuning,
colour, brightness and volume) and comparing .it
with the same sum (block 91 of FIG. 4) stored as a
sixth figure in the memory (blocks 43-46 of FIG. 3)
‘during the memory storage operation. |
If the read data is not found to be valid, the device
inserts two question marks on the Table (7?) and
- assigns average preset values to the adjustments so
~as to avoid ‘dangerous or unwanted conditions
(blocks 92 and 93 of FIG. 4). |
When data relative to a given key is called up from
the memory, the device checks that the channel
‘number read in the memory corresponds with the
‘number on the inside table (block 100 of FIG. 4). In
this way, the device can inform the user, if the
- numbers do not correspond, that the memory con-
dition is no longer reliable (block 101 of FIG. 4) |
owing to the fact, for example, that the battery
‘voltage is falling below the accepted minimum.
A point to be noted is that the numbers will only

correspond if no alterations have been made to any of

the six memorized figures. If the CHECKSUM does not
correspond the “READ?” block inserts “??”’ characters
in place of the read channel number. If, on the other
hand, the user calls up a key for which nothing has been
memorized, the numbers will still correspond because
both the read channel number (block 92) and the num-
ber on the inside table (block 94) have been replaced
with “??” characters. In other words, the memory is
only reported to be unreliable if any alterations whatso-
ever have been made to the memorized data.
-Needless to say, this type of memory check cannot

 inform of any alterations to memory content made dur-

35

ing temporary power failure. If needed, however, a
further check can easily be made when power supply is

‘restored. This type of check, which is not performed by

- the circuits described above by way of an example, is

60

~ to zeroing of PORTS n.6, n.14, n.15, n.4, n.1 and setting
of the ISAR register to 57. For further information,

refer to the manuals published by Fairchild on the F8 '

system, such as their *“guide to Programming”
n.67095664 issued by Falrchlld Micro Systems of San
Jose, Calif. -

With the exceptlon of block 54 the blocks shown in
FIG. 3 correspond to the memory section between

prowded for as follows: | - .

Whenever a channel is memonzed the number of
taken keys must -also be memorized in one of the
outside memory cells. For this to be done, all that
iIs needed 1s to count, using the inside table, the
‘number of keys associated to a valid channel (that
is, keys not associated to “??” characters).

“When power is returned after temporary failure,

- when or after loading the inside table, just count
the number of valid channels read by the memory
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(after the CHECKSUM) and compare it with the
number memorized in the outside memory as de-
scribed above. - |
Any combination of memorized data can, of course,
be stored in the euts:de memory in plaee of the number 35
of valid channels. |
FIG. 5 shows a more detailed version of the FIG. 1
block diagram of character generator 16. | |
Number 60 in FIG. § indicates a character count
circuit for supplying the addresses to character memory 10
61. This has a 48 X 6 format for containing the 48 char-
acters transmitted periodically by processing unit 11.
The six IMPUT/OUTPUT terminals of the said
‘memory are connected to six output terminals of PORT
71 of processing unit 11. These are also connected to six
inputs of character ROM 62. This may be a Fairchild
3258 type, for example, for memorizing 64 characters
for each of which it supplies an image consisting of a
57 point matrix. Each character is separated verti-
~ cally from the next by two lines of blanks. a built-in
centre, which receives a clock signal with horizontal
scanning frequency RH from the television circuits and
a reset signal “R” from circuit 60, scans the following
point hines of the said matrix. |
The five outputs of the said ROM 62 are connected to
a parallel-series converter circuit 63 which transforms
the 5 signals received from the said § outputs into a
series signal. It also adds a suitable number of blanks
(e.g. 3) on to the end of the said 5 signals to separate the
- characters horizontally. |
- Circuit 63 receives a clock signal from oscillator
circuit 66 the frequency of which determines the width
~.of each of the characters displayed on the screen. It also
receives a LOAD signal “L” each character (every
54-3=8 clock cycles in the example shown) from di-
vider circuit 67 which, in turn, receives the clock signal
from oscillator circuit 66. The signal thus received at
the output of converter 63 is sent to combiner circuit 64
consisting of known logic elements (e.g. three 2-input
'AND gates each with a first input connected to the 40
output of circuit 63 and a second connected to one of
the outputs of circuit 65) which sends the said signal to
one or more of its three outputs marked R, G and Bin
the Figure, in response to the same number of control
signals supplied by control circuit 65. The said outputs 45
R, G and B are connected, in the known way, to the
. amplifier circuits of the colour signals on the set so that
- the signals supplied by circuit 64 are added to the video
~ ones of the received television signal.
Dependlng on the instructions received from circuit 50
- 65, 1t is posmble to obtain the indications in any one of
~the three primary colour combinations.
In FI1G. 5, the control circuit 65 receives a control

.signal from an output of PORT 1 of circuit 11 (FIG. 1)
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so that the indications are displayed in green when the. 55

system is set to the first keyboard and yellow when it is
set to the second. -

Numbers 68, 69 and 70 indicate three switch circuits,
similar to one another, controlled in parallel by a con-
trol signal DT supplied by a bit of PORT 1 of process- 60
ing unit 11 in FIG. 1. Depending on the DT signal,
these three switch circuits enable the FIG. 5 circuits to
be set so as to load the data in memory 61 when the DT
signal is present (high) and vice versa, to set the same -
~circuits for transmitting the data from the said memory
to outputs R, G and B when the DT signal is absent
(low) or when unit 11 is not transmitting characters to
‘memory 61 (for display updating). To do this, when the

4313213

65
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DT signal i1s present, switches 68, 69 and 70 are posi-
tioned as shown by letter A in FIG. 5. This causes a
reset pulse to be applied to terminals R2 and R3 of

~count circuit 60 and memory 61 1s set to INPUT by the

same DT signal apphed to the input-output 1/0 control
terminal. o

Via switch circuit 68, count circuit 60 receives clock
pulses DC from an output terminal of processing unit 11
of FIG. 1 (PORT 4). The same DC signal is also sent to
the write control input “W” of memory 61.

In this way, for each clock pulse it receives, counter
60 supplies RAM memory 61 with addresses from 0 to
47. At the same time, unit 11 supplies the 48 signals (at
PORT 4) received at the data input of the same memory
so that they are memorised in the corresponding cells as
a result of the “W” pulses.

When the DT, signal is absent, on the other hand,
(switches in position B), character counter 60 receives
clock signals from circuit 66 via divider 67, reset signals
with vertical scanning frequency FV at terminal R2,
reset signals with horizontal scanning frequency FH at
terminal R3 and a format-change signal “F” from pro-
cessing unit 11. In this way, it supplies memory 61 with
suitable addresses for arranging the 48 display charac-
ters in three 16-character lines, should signal “F” be
present, or else it supplies the said memory with only
the first sixteen addresses for displaying a single 16-
character line when signal “F” is absent. Counter (6)
also supplies combiner circuit 64 with a disabling signal
for disactivating it during the remaining television pic-
ture time. In this way, only a certain part of the screen
is displayed, e.g. the top left-hand corner. If needed, the
same disabling signal can be used for supplying a
BLANK signal at an appropriate point in the television
video amplification chain so as to blacken the back-
ground of the display to make the characters more
visible. |

A further output of circuit 71 (PORT 4) of unit 11)
controls a switch 72, between a BIP signal (which can
be picked up at a appropriate point on the circuit, e.g. at
the output of divider 7 of FIG. 1) and a first input of an

“adding circuit 73, whose second input receives the
~audio B.F. signal of the received television signal

picked up downstream from the manual volume ad-
juster. The output of the said adding circuit is con-
nected to the input of the B.F. amplifier 74, on the set
which pilots the loudspeaker 75. In this way, under
given circumstances, processing unit 1 can control the
sounding of an alarm for warning the user.
The said circumstances may be:
when the “M” memory key is pressed. The alarm
reminds the user that the key has been pressed so as
to prevent him from altering the content of the
memory by mistake;
when an unperformable instruction is given (e.g. the
- number of an inexisting channel or time) etc. |
when the maximum allowable limits have been
reached for certain adjustments such as fine tuning
corrections. | |
Of course, it may also prove useful to apply the alarm
system shown in FIG. § in connection with analogue

~ adjustments, for example, when the maximum allowed

level has been reached. |
The advantages of illustrated embodiment of the
present invention will be clear from the foregoing de-
scription. However, a number of variations can be
made. For example, in the description, it was supposed

a particular type of 8-bit microprocessor system was
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used with a separate CPU and ROM. It is possible, and
even convenient, to use other types of microprocessors
with a higher number of internal RAM registers (e.g.
128) or a so-called monochip containing an internal
RAM and timer circuit, besides the ROM, or a 16-bit 3
- MiCroprocessor.

It may even prove useful to fit the receiver with a
remote control. In this case, a keyboard similar to the
one described is combined on the portable transmitter

part of the remote control system. A further variation, 10

to avoid duplicating the control keyboard, could be to
provide accommodation in the receiver housing with
electric contacts in which to connect the transmitter
part for operating the local control.

Though the example given applies to a television set,
it 1s clear that the principles of the present invention
may be applied to other types of signal receivers, for
example, a radioreceiver which may be fitted with a
LED diode alphanumerical display or equivalent for
displaying, among other things, the station map stored
in the memory.

Many other variations can be made without, how-
ever, departing from the scope of the present invention
as defined in the claims.

We claim:

1. Apparatus for use with a television receiver, said
apparatus comprising:

(A) tuner means for tuning said television receiver to

a frequency determined by a control signal applied

- thereto;

- (B) display means for displaying visual information;

(C) control means operable in a direct selection tun-

ing mode, a memory selection tuning mode and a

memory display tuning mode; 35

(D) a keyboard including a plurality of keys, said

keyboard enabling the operation of said television

receiver to select the mode of operation of said
control means and to enter frequency data indica-

tive of the desired tuning frequency of said tuner 4,

means;

(E) memory means having a plurality of storage loca-

tions, each of said storage locations being capable

“of storing key information relating a respective one

of said keys to a desired tuning frequency; and 45

(F) said control means being electrically connected to

said tuner means, said display means, said keyboard

‘and said memory means, said control means for:

(1) adjusting the value of said control signal to
cause sald tuner means to tune to a frequency 5q
determined by frequency data entered into said
keyboard by the operator of said television re-
ceiver when said control means is operated in
said direct selection tuning mode;

(2) adjusting the value of said control signal to 55
cause said tuner means to tune to one of said
tuning {frequencies stored in said memory means
when said control means is operated in said
memory selection tuning mode;

(3) causing said display means to display memory 60
information indicating which of said storage
locations contains key information and which of
said storage locations does not contain key infor-
mation when said control means is operated in
saild memory display mode. 65

2. Apparatus as claimed in claim 1, wherein said con-
trol means causes said display means to display memory
information indicating the specific key information
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stored in said storage locations containing key informa-
tion.

3. Apparatus as claimed in claim 1, wherein said con-
trol means adjusts the value of said control signal to
cause said tuner means to tune to that tuning frequency
stored in the specific said storage location which corre-

- sponds to the last said key activated by the operator of

said television receiver when atd control means is oper-
ated in said direct selection tuning mode.
4. Apparatus as claimed in claim 1, wherein said
turner means includes a controllable oscillator and a
control loop for determining the frequency of said oscil-
lator as a function of said control signal, said control
signal being a binary number N, said control loop com-
prising: |
frequency dividing means for obtaining a first signal
having a frequency determined by the frequency of
said controllable oscillator and said number N;

means for generating a second signal having a prede-
termined frequency;

comparator means for comparing the frequencies of

said first and second signals and for generating a
third signal indicative of the difference between the
frequency of said first and second signals, said third
signal being applied to said controllable oscillator
and determining the frequency of said controllable
oscillator.

5. Apparatus as claimed in claim 1, wherein said tele-
vision receiver includes a display screen and where said
display means includes said display screen.

6. Apparatus as claimed in claim 1, wherein said con-
trol means is also operable in a data entry mode wherein
sald control means causes key information entered into
said keyboard to be stored in one or more storage loca-
tions of saild memory means.

7. Apparatus as claimed in claim 1, wherein said con-

- trol means causes said display means to display said

memory information in the form of a tuning table which
indicates whether or not key information is stored in
cach of said storage locations and which further indi-

cates the specific key information stored in each storage

location containing key information.

8. Apparatus as claimed in claim 1, wherein the said
control means includes a processing unit for memoriz-
ing, on an internal register table, data corresponding to
said key information stored in said storage location of
saild memory means, as well as means for converting
said data into coded signals for dlSplay by sald dlsplay
means.

9. Apparatus as claimed in claim 9, wherein said dis-
play means includes a character generator connected to
said control means. |

10. Apparatus as claimed in claim 9, wherein said
control means is also for causing said display means to
display alphanumerical data indicative of said fre-
quency being tuned into and/or the adjustment levels of

“one or more controls on said television receiver.

1i. Apparatus as claimed in claim 10, wherein said
control means ascertains the operation mode selected
by the operator of said television receiver, ascertains
the last control selected by the operator of said televi-
sion receiver, and causes said display means to display
said alphanumerical data.

12. Apparatus as claimed in claim 11, wherein said
control means calculates a combination of all the data to
be memorized relative to a given tuning frequency,
memorizes sald calculated combination, recalculates
sald combination when said data is called up from said
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 memory means, rereads the memorized combination,
compares the said memorized and recalculated combi-
nations, and informs the user if said two combinations
‘are not equal.

13. Apparatus for use with a telewsmn recelver, said
apparatus comprising:

(A) a keyboard including a plurality of keys;

(B} memory means for storing receiver operation

information indicating a desired tuning frequency

~as well as other desired operating parameters of

said television receiver;
(C) said keyboard permitting the operator of said

‘television receiver to enter said receiver operation.

information into said memory means and also to

10

13

read stored receiver operation information out of

- said memory means;
- (D) control means responsive to the operation of said
keyboard an operable in a first mode wherein new
receiver operation information is read into said

22

- operated in accordance with said receiver opera-

tion information, said control means:

(1) calculating a first numerical vaule corrsponding
to a predetermined combination of new receiver

~ operation information as it is first read into said
mMemory means;

(2) memorizing said first numerical value; |

(3) calculating a second numerical value corre-
sponding to said predetermined combination of
stored receiver operation information as said
stored receiver information is read out of said
memory; and

(4) comparing said first and second numerlcal val-

- ues.

14. Apparatus as claimed in clalm 13, further compris-
ing means for informing the operator of said television
receiver if said first and second numerical values are not
equal.

15. Apparatus as claimed in claim 13, wherein said

20 other desired operating parameter includes desired ad-

memory and a second mode wherein said stored

receiver operation information is read out of said
memory and causes said television receiver to be
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justment levels of operating parameters of said televi-
sion receiver and wherein said apparatus further com-
prises means for assigning average preset values to these
levels if the said data is not found to be valid.

% % % Xk
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